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2,601,333 
COKE STOKER WITH OSCILLATABLE 
CLINKER BREAKER 
Chester E. Shaffer, Arlington, N. J., assignor to 
Koppers Co.npany, Inc., Pîttsburgh, Pa., a cor- 
'poration of Delaware 
Application Septe*nber 4, 1947, Serial No. 772,049 
3 Claires. (CI. 110--45) 
1 
This invention relates t0 coke stokers. More 
particularly the invention relates to an auto- 
.natic stoker having .neans for breaking clinker 
in the fuel bed during feeding of coke to a heat- 
ing furnace grate for auto.natically controlling ,5 
the fuel feeding and ash re.noval fro.n the gTate' 
in accordance with the de.nand for heat. 
The present invention e.nbodies several fea- 
t.ures of the coke .stokers ernbodied and cli.ned 
in .ny Patent 2,388294 granted Nove.nber 6, 1945..10 
and in .ny patent application Ser. No. 551,084 .... 
filed August 25, 1944, now Patent No« 2,453,162 
of Nove.nber 9, 1948. The features of these 
patents, however, are e.nbodied in the present 
invention in such a way that the coke feed to .15 
and ash re.noval fro*n the grate are .nore positive 
and adaptable for different sizes of fuel. Further 
the furnace grate is kept freer of ash and clinker 
and the operation of the stoker is .nore quiet 
and clean. ,20 
The pri.nary object of the present inventior " 
is. to provide a reciprocable stoker apparatus that 
is quiet .and dependable in operation and which 
can be readily adapted for use with any type of 
bouse heating furnace having an effective ash 25 
and clinker re.noval apDaratus in conjunction 
with a fuel feed, all of which .nay be installed 
on he fioorlevel of a furnace without re.nov- 
ing parts of the fioor to acco.n.nodate the fuel 
feeding or the ash and clinker re*noval apparatus. 
%Vith these and other öbjectS and features in 30 
view, the invention Consists in the i.nproved 
stoker hereinafter described and particularly 
defined in the claires. 
The various features of the invention are illus- 
trated in the acco.npanying drawings in which 35. 
Figure 1 is a top plan view with parts broken 
away of a stoker e.nbodying the preferred for.n 
of the invention; 
Figure 2 is a view in side elevation of the stoker 
shown in Fig. 1; 40 
Figure 3 is a view in side elevation with parts 
shown in section taken on the line III--III of 
Figure 2 showing tbe ash re.noval conveyor; 
Figure 4 is a view in elevation with parts in 
section taken on the line IV--IV. of Figure 2 '45 
showing the supports for the coke bin elevator. 
Figure 5 is a perspective view of the hydraulic 
drive .nechanis.n and the connections between 
the hydraulic cylinder and the other .noving 
part of the stoker which are operated there- 50 
fro.n; 
Figure 6 is a detail view in elevation with parts 
in section of the feed tube pusher and. ifs con- 
nection with the hydraulic drive cylinder; 
Figure 7 is a frag*nentary view with parts in 55 
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sectional elevation showing the .nounting of the 
grate and clinker breaker 0n the coke feed tube; 
Figure 8 is a detail plan view of the grate sup- 
porting ring; 
Figure 9 is a sectional view of the grate sup- 
porting ring taken on the line IX--IX of Figure 
8; and 
Figure 10 is a sectional view of the valve for 
controlling the operàtion of the hydraulic cylin- 
der with the ports of the valve diagra.nmatical- 
ly illustrated. 
The present invention is designed and adapted 
particularly for feeding fuel to and oncurrently 
breaking of clinker while re.noving ash fro.n 
and controlling thWco.nbustion in a do.nestic 
house-heating furnace. The various parts and 
operation of the stoker .nay be briefiy outlined 
as follows: 
Referring .note particularly to Figures 1, 2 
and 3 coke is stored in a bin having a hopper 
botto.n (not shown) with a feed bin conveyor 
18 which extends under and for.ns the bottom 
of the hopper. The feed conveyor 18 advances 
coke fro.n the bin to the opening of a stoker feed 
tube 12. (Figures 1 and 2) fro.n which the coke 
is advanced to and pushed as an underfeed cen- 
trally up into the botto.n of an annular up- 
standing grate 14 fro.n below .nounted in the 
firebox of a furnace or boiler 13. The continued 
reciprocable feed *nove.nent of the coke by a 
reciprocating pusher up into the grate centrally 
thereof fro.n below providesan up and down 
*notion of the fuel in the central portion of the 
fuel bed on the grate which acts to dïscharge 
ash outwardly and downwardly along the grate 
to fall into the ashpit of the furnace below the 
grate. Si.nultaneously with the .nove.nent of 
the fuel a clinker breaker and ash re.noval ring 
16 disposed around the central fuel feed at the 
lower periphery of the upstanding annular grate 
is operated to oscillate the sa,ne to grind the 
clinker in the fuel bed and to assist in discharg- 
ing ash and ground clinker fro.n the fuel bed 
into the ashpit of the furnace below. The ash 
discharged into the rear of the ashpit is .noved 
by a pusher 18 to opposite sides of the ashpit into 
the path of an ash feed conveyor consisting of 
horizontally *nounted plates 8 which are re- 
ciprocated to carry the ash out of the ash box 
and to discharge if into the path of an ash re- 
.noval elevator 22. The ash re.noval elevator 
discharges the ash through aflexible tube 24 
out into a receiving container 26 (Figure 3). 
If the fuel is pushed into the grate faster than 
it is burned, it will build up in the grate and 
co.ne in contact with a fuel bed level controller 
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28 (Figures 1 and 2). The controller 211 con- 
sists of a high temperature metal contact mem- 
ber 3Il secured to  rod 32 which is pivotally 
mounted in the wall of the furnace |3. As the 
controlling member 28 moves up and clown, it 
operates an electric switch 38 mounted at the 
side of the furnace to open and close an electric 
circuit for operating a moto 38 whichdrives a 
hydraulic pump 4l. When the hydraulic pump 
is operated the driving mechanism for the coke 
feed and ash removal is continuously;eperated, 
so long as the pump is operated. Whenthe con- 
trol member is raised by contact with the fuel to 
a predetermined point the electric: circuit 'is 
opened to stop the motor. 'Athe timethatthe 
fuel in the grate falls below the predetermined 
level the electric circuit is?closed and.the motor 
continues to operate until the fuel in thegrate is 
raised to a point to open the electric circuit. 
The fuel feeding operation therefore.will be con- 
tinuous so long as thefuel in, l-the grate is-below 
a predetermined level. 
- The burning of fuel- in the furnace is controlled 
by a ,thermostat 42 which is usually .tocated in 

plate 72 Fig. 5 which, in turn, is pivotally con- 
nected with a clevis on the front end of a piston 
rod 14 The coke which is discharged from the 
end of the conveyor plate 58 upon the deflector 
5 plate 88 falls upon the pusher plate 12 (Figures 
1, 3 and 5). The plate 7il iÇ given .a slow recipro- 
.catng movemënt. On,the rear stroke of the 
'plate the coke resting on-theplates 12and 1il is 
held from movement with the plates by the de- 
- 10,flector 88 but upon the forward movement of the 
plates.lil:and-72 the coke is pushed forward. As 
"  the, coke reaches the front end of the conveyor 
70 if. falls over a rare 18 (Figures 2, 5 and 6) 
-which isl:sliç!ably,«mounted in the bottom of the 
15' .îeed",tube. :Onïthe forward movement of the 
conveyor plate Til the ram 78 forces the coke 
:across.a muzvedface 78 of the feed tube |2 to 
force,,the coke through the, throat of the feed 
tube- up into the grate of the furnace centrally 
20 thereof from below. -As the coke is orced up 
=: into the 'grate pozlodicatly ,by the ïorward. stroke 
of , the .reciprocable ,pusher 18, the 'fuet,moves 
"up and: theri falls back-somewhat With the-.re- 
tráctive moement'of :the ram -18. A choral edge 

the houseor room being heated. 
star in turn operates- an electric switch _to- open 
and .close,an electric circuit for oPerating a 
damper control motor-:44. :Whe n the-thermo- 
stat calls for-heat,:the.motor is operate d to move 
an eccentriclever to pull cables .48 and 8 to 
.open a stack damper 5{} and draftdoors§2 re- 
spectiwely. V¢henthethermostat is hot demand- 
ing additionalheat  the eccentric leer is  moved 
-back to operate:the-cables.to close the stack 
damper and-the draft doors af .the front of the 
furnace. It wfll-be seen that the fuelbed ievel 
controller and the thermostat operate-independ- 
ently of one another for controlling combustion 
but the operation ofthe,fuelbed level control is 

This thermo-:25 8Il' ('Figure-l),-at the top of the feed tube throat 
 prejectsinwardly-toward the axis of the.fuel 
feed tube and tends-to hold the COke in. an arched 
positionin thefuel bedso that only apart of the 
c.0ke.moves downwardly :w-hen the Iorward stroke 
'"30 Of .theram is - retracted. The .rare -18 moves .the 
. Coke..upwardlythrough ,the central portion Of the 
foodtube and-thé fUel inthe central portion:of 
.the feed .tube-thon moves-downwardly with the 
retractive movement of the rare. During com- 
1 bustion there is a shrinkage of the, coke af the 
grate, walls nd the ash and.impurities gradually 
" trael.down theface:of:the grate fo .t-he clïnker 
" breaker. " The fuel-m0vement is thus Ch upward 
:movementthrough the central-portion-'of-the 

dependent pon, the heat demand as determined :.4@ grate and. an outward and do¢nward movement 
by.the thermostat. alongthe wallsof the grate. In thismovement 
. the fine ashp;sses out ..through the-spaces be- 
, ..De,ail ,description o.he soker pars tween  the vertical bars- of- the grate and coarser 
The:,fuel, convey0r4Ii is,made up-of steel.sides " impurities -of ash or :clinker :are broken up--or 
 5il (Figure 4) .that are meunted on a stand .-§8. -45 crushed bY the ring | 8 when they reach the lower 
Af thebottom-.of ,the sides 4 'are angles 51..upon . limits, of, the pstandi:ng. annular-grate. The 
- which ahardened,steel plate:8 forming-the con- ri;ng ' |.8 may remove, fine ash as"well - as he 
 .veyor Is slidably:mounted. This conve:or,plate . coarser ash"0r clinker. : It bas been round that 
 , 58:extends:intoandf0rms:the lottom.oi a hopper the:upward anddownward movement of the coke 
inthe coke-bin. Theplate::58-(Figures t, and4) ..5O bed in the:grate is:necessaryto getthe fineash 
bas a plate ;Sil: attached :to the top thereof.from and clinker, to move, fromthe conter :of. the fuel 

:whlch ,projects a pin.6.-:The pin 62 flts-into 
.-,one end of a lever 64-(Figure 5) which is. con- 

led out tothe grate and-thon down to the 
breaker. This movement of,the coke in the fnel 

'.:nected :with a driing mechanism, as hereinaïter bed in,upwardly, and-downwar,d!y directions.with 
 described. The,convey.or plate 8 is given a slow 55 each stroke_ of the xam tends to move the..ash 
 : reciprocatingmotion. Upondts backwardstroke .. from the ,fuel bed :out .t0 the grate and..thon 
it, slides.under the fuel- or coke/and :.upon: its ...clown. along ,the saine, s6- ,that. the..ashmoes 
.forward stroke the coke moves forward .with:the throùgh the grate bars t0 be discharged int0.the 
 .plate.. The forward end of the plate discharges :ashpit of-the furnace.andthe, clinker is. ground 
:the coke upon a deflector:member 88 :(Figures. 1; 6O at the base of the gratèo whence it dischazges.to 
-2 ,and 3) forming the rear end of the:underfeed the ashplt. 
 stoker feed ,tube |2. -_The forward :end .,of the :Toassistin zemovingash and clinker from the 
frame in which the .bln conveyor Is::mounted fuel..:bed.v¢-hich .does,n0t.pass thr0ugh :the grate 
rests uPon a plate 8Il (Figures 2 nd-3) which is ,-:bars»,:an :osclllataly mounted, clinker- breaker 
integral with the rear end of the stoker feed tube. ' 65 and-:.ash removez.annulus i,s, positioned, be!ow :the 
Theplate 88. and:the .front end oftheconveyor _ : grate ::.| 4 -between.its lower:.periphery, ard, .the 
 housing, are circular:in form se that:the conveyor :centralf:uel feed. -,The'.coke. breaker consists of a 
housing may be mounted,in, an angular position . ring | 8:having. a:series of:teeth :82ç.on .the«ulper 
with ,refeence, to the feed .tube .to :provide..for .70 surface:there°f;:(Flgures 1, 5: and ). / The::ring 
different locations of the coke' bin.with:reference , forms, a,portion of ,the: grate and:thussupports 
to the furnace, part of the fuel bed. The ring | 8 is supported::on 
The feed tube i l(Figure 2)bas a conveyor 1Il : the front end:of the»feed, tube:|2 on:»top..of a 
slidably mountedtherein. The conveyor, plate is grate: ring 84-(Figures ',: 8: and 9) vhich«rests 
shown- more particularly in Figure 6...-The rear ,= directly: on top 'ol::the,"tube :| 2. The'. ring.c84:, Is 
end of :the plate 7Ils. is .connected ,with a pusher :'" :,secured:::ta,thetub:|  :while.:the ring «|$ ls slid- 
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ably mounted on the base ring 84. A pair of 
downwardly projecting lugs 88 are formed on 
opposite sides of the ring 8 which extend 
through openings 88 in the ring 
and 8). The lugs have pins flxed therein which 
project into holes in each arm of an oscillatable 
yoke 9n (Figure 5), which is positioned under the 
ring. The yo.ke 90 is pivotally mounted at its raid 
portion in an arm 92 of a compound lever 
which is pivotally mounted for oscillation be- 
tween flanges 96 projecting outwardly from 
the front end of the feed tube (Figure 2) for 
oscillating the yoke 9n and hence the clinker ring 
|8. A transversely extending arm 98 (Figure 
flxed on the compound lever 94 is connected with 
a reciprocable driving link  00 which is connected 
with the driving mechanism, as hereinafter 
scribed. The ring  8 loosely flts in the base ring 
84 to leave a space 0 (Fig. /) by which the ash 
and clinker ground up by the ring |8 may move 
around the outside of the ring  8 to be discharged 
into the ashpit. On top of the base ring 84 isflxed 
a grate bar supporting ring |02 by means of pins 
03 (Figure ï). The ring |02 bas a slot in its 
per surface which receives the lower end of the 
annular series of grate bars 5. The grate bars 
incline from the ring  02 upwardly and outwardly 
so that the upper ends of the grate bars test 
against the flrebox wall of the furnace. 
A second outwardly extending arm 
(Figures 2 and 5) on the compound lever 94 bas 
the scraper |0 attached thereto which extends 
downwardly from the lever to close proximity 
to the bottom of the ashpit but above and between 
the ash bars 20 for the purpose of moving the ash 
which falls from the grate between the bars 
and into the path of the ash feed bar con- 
veyors 20. 
The hydraulically operated driving mechanism 
is illustrated more particularly in Figures 1, 
and 5. The pump for placing the driving fluid 
under pressure is submerged in a driving fluid in 
chamber |n5 which has a hydraulic liquid fllling 
tube |08 and a cleaning tube 08. The pump 
draws fluid from the closed chamber and forces 
it through a valve mechanism 0 which is 
mounted within the chamber |05. The motive 
fluid flows from the valve |0 through a tube 
|2 or tube 4 to a hydraulic cyltnder.0 in 
accordance with the position of the driving piston 
within the cylinder. When one of the tubes 
or | |4 is used for driving the cylinder piston, the 
other tube is used for exhausting the fluid from 
the opposite side of the piston. The fluid re- 
turning from the cylinder to the valve is ex- 
hausted through the valve into the chamber. 
The construction and arrangement of the valve 
|0 is illustrated in Figure 10. The valve con- 
sists of a block having cylindrical plungers 
and 20 slidably mounted within the block. 
Each plunger is provided with three faces which 
are arranged to open and close ports in the block 
| | 0 to provide different paths of flow of the hy- 
draulic fluid through the valve. The pump 
is diagrammatically illustrated in Figure 10 as 
opening into a port 22 under the plunger 
The fluid entering the port |22 flows through a 
port |24 to the tube | |4 and thence through the 
tube into the cylinder 8. Whfle the fluid is 
forcing the plunger to move through the cylinder, 
fluid from the other side of the cylinder flows 
through the line |  2 into a port  28 and thence 
through a port |20 and passage SO in the block 
down into the storage chamber  05. At the saine 
time off flows ïrom the port |20 through a pas- 

6 
sage 132 fo a port 134 behind the end of the 
plunger 120, thus holding the plunger 120, to the 
right in the position shown in Figure 10,. Also 
the off from the pump flows through a passage 
5 136 into a port |38 behind the plunger 120 and 
this off also passes through a port 140, through 
passage 142 into a port 144 against the end of 
the plunger 118. The plunger 118 is held in its 
position by spring pressed detent 14G which 
10 tests against a central shoulder on the plunger. 
The pressure of the spring will hold the plunger 
8 stationary under the ordinary operating. 
pressure of the pump. However, when the piston 
reaches the end of its stroke the continuous op- 
15 eration of the pump 40 tends to bufld up the off 
pressure and when this pressure rises above the 
usual or operating pressure, then the fluid flows 
from the port 40 through the passage |42 to 
the port |44 and moves the plunger | 0 to the left 
20 (viewing Figure 10). When the plunger 
moves to the left the port 22 is positioned on 
the right side of the central face of the plunger 
so that the fluid may flow through the port |28 
and a passage 48 to a port |50 behind the 
25 plunger |20. The operation of the plungrs  
and |28 is such that the plunger | |8 moves from 
one position to the other beïore the plunger |20 
follows in this movement. With this operation 
the ports are all completely closed or completely 
30 open. When the plungers move to the left, ports 
|52 and |54 are open to passage |58 which per- 
toits the off to flow into the sump. It wili be 
understood that when the plungers are shifted 
to the left the pressure oil flows through the 
35 valve to the line || 2 and off exhausted from the 
cylinder flows from the line  |4 into the port 
and thence thr0ugh the passage |58 to the sump 
in the pressure chamber |05. lubber bumpers 
50 are mounted on the inner ends of the nuts 
40 8 which close the passages in which the 
plungers ||0 and |20 are mounted so that the 
plungers strike against the bumpers and thus 
deaden the sound of the valve shifting. The 
valve arrangement which is described above is 
important in that the valves are reversed when 
45 excessive off pressure develops in the feed lines. 
This arrangement acts as a safety measure so 
that if the driving mechanism is prevented ïrom 
making a full stroke by some obstruction to the 
ïuel feed or ash removal the driving mechanism 
50 will be reversed to relieve the pressure and there- 
fore an excess pressure will not be exerted upon 
the driving mechanism. A locking pin 62 is 
mounted in the central portion of the valve 
55 block ||0 and moves between the plungers ||8 
and 20. This detent prevents the plunger 
from moving to the left (Figure 10) when off is 
being forced into the cylinder through the tube 
 4. When the plunger  |8 has been moved to 
60 the left the off entering through the port 
flows through the port |8 and passage |48 to the 
port |5. This off moves the plunger |20 to the 
left. As the plunger |0 moves to the left the 
detent |02 is raised. The detent 82 thus in- 
65 sures that the plunger 8 will move in each 
direction in advance of the following movement 
of the plunger 20. The saine fluid pressure 
tends to raise the detent  02 and also acts to raise 
the detent |48. 
70 . A piston mounted in the cylinder | 8 is Con- 
nected with a pusher plate 2 by the piston rod 
4 (see Figures 1 and 5). The movement of the 
cylinder piston which drives the feed tube con- 
veyor furnishes the power for operating all of 
5 ttie stoker mechanism. To protect the plunger 



and ïts packing fr0m-the ash and:.dust.of,the coke 
a .flexible corrugated. proteetor. | 64 -is .mounted 
around, the .plunger :arldconnected between the 
endof the ,cylirlder -| |'6 ïnd .thë ,plunger ,74.; 
To drive the- coke -bi:ri,conveyor: a, cross bar | 
,(Figures,1 and,.5) ïs,.attïched to the bott0m of 
the conveyor plte..70 .so as.to meve with the con, 
veyor plate. A-connecting,, rod | 66 .is pivotally 
connected fo the right hand: end,.of the bar | 6'6 
(viewing Figure 5), and the other end, of the link 
is connected with a ,lever | 70 which:is. secured to 
an ash coneyor-quadrant cutout plate .| 2 J The 
-ash conveng quadrant cut-out.plate-and lever 
8 are pivotay mountedonhe..bottOm,of the 
feed ube frame g;.(Egure 
plate..  $ and .pin ç 
upwardly extenoEng çin   is moted in he 
rod @S o receive a slotted end 8 of..alink 
 g. Thè nk. S isL conneced with 
whichis fixed on a :pin , 88 (EgureS). pîvoted in 
a bearing   9 which is .ached toïthe side of 
the. feed .tube. , A lever   ïs secured o .the 
upper end. of) the- pin 88so as  to be moable 
therewith,. e lever  :is pivotally connected 
ith the link:@g so that .the-movement impaed 
to the   Sg, Lleers  8,Land . a2 are- imparted 
to the.nk @g for giving.the reciprocating move- 
ment to the. coke bin conveFor plate . The 
slot  88 in the link  84 is providedwith a thread- 
ed. bolt g by which,theamptude of, or .the 
extent of the movement of,the coke bin conveFor 
maF be:varied. It bas been round in_ practice 
that the stroke of .the coke bin conveyor should 
be shorter than .the stroke of the feed .tuh con- 
veyor in order .to :properly allocate the desed 
ameunt of coke. being, fed :£o -,the fuel .bed. 
To operate theannar:clier break andash 
remoer, the .link. 
the compoundleer.:4 has.a pin.and .slo£  con- 
nection with,.the.lef£ hand :end :of the bar 
(viewing Figure 5). The li f18 has aslot and 
pin coection :with a pin . 9 moted :in the 
rod ,88 by which the.lenh .of ..stroke. of the 
crusher may:be aried. 
The coke-feed.tube has .a circular crosssec- 
tion. at the front.:side of the.graçe so .that ash 
whichfalls inthe vicitF uf the feed tube fiows 
do to the.fiom of the hpit.. The h scraper 
 $ moves the ash wchfas ïat the backof the 
grate .to the. sides of.the  ashpit in _the path of 
movement.oï the, ash -food cenveyor. The ash 
feed conveyor consists of tworeciprocating bars 
or plates 8 whichare slidably mounted in guides 
2 positioned.under the feed tube, (gure 2). 
The front end of .the.,bars or plates 2 are con- 
nected with pins :.2 that are mounted dnthe 
face of the ash conveyor quadrant cut-out plate 
2. e movement-of the :lk 68-.and lever 
  oscillates the plate  2 to.give a reciprocating 
motion to the .ash conveyor.bars or plates 2. 
The plates 2 are spaced from each other on 
posite sides of the feed tubeï and more in .op- 
posite directions. The slow reciprocating mo- 
tion of the plates- 2 cares the ash from .the 
ashpit.of th furnace foardly to the conveyor 
quadrant cut-outplate . . e conveyor quad- 
rantcut-out plate bas a cut-out quadrant section 
84 whichacts to more the ash into elevator, cups 
2 of the ash removal elevator .22. The.posi- 
tion of the elevator cups .with reference..tothe 
quadrant 2 ofplate .2 is-shon in gures 1 
and 2. Each oscillating stroke of .theconeyor 
plate 2 acts tomoveash, from oneof the bars 
or plates 2  .to the elevator cups 
e  constucon of' the ash remoalelevar 

is illustrated .more, particularlF .lEntFigures 1,, 2 
and 3.. A boot 20 ,constructed:to:receive 
lower end.of a frama 2 .0 for housirig.:th ash,'re - 
moral elevator, isi:attached to .he«rame 
5 feed,..tube immediàtel under ,the .font end, of 
the ,coke bin. conveyo,  The ash receiver :boot 
208 ',isconstructed and :arranged so hat. it may 
be attached .to ether side. of .the fe'edtube frame 
in order to permt the elevator .fo _be located in 
10 any desired arrangement of, the housing forthe 
heating. urnace. The elevator consists, o a 
chain_2 | 2 which :runs beween sprockets 2 |-4 and 
2 |6 that are-rotatably mounted :on axlea 2 |8 and 
.2{},, respectivel. The axle 2'|8 is móunted in 
15 .bearingsin .the boot  2t8 and the axle. 220 .is 
mounted in bearingsin the ,fame.,|]I« The axie 
220 is.thedrivingaxiefor the,.elevater To drive 
the elevator, a, cable 222 (Figure.5)is .connected 
with .the lef hand end f the bar.-| 66 (Fignre 5) 
20 and ,extends to a pulley .224 .pivoally ,.mounted 
inthe boot 2{}8.' The ca.ble passes-.over,the 
pulley 22 and is connected .with.a: chain. 226 
which passes' around a clutch.: pulley .228 -on,the 
axle 228.. Uponthe forward stroke :of the,feed 
25 tube conveyor ,the cable -222 ,operates ,the clutch 
228 to drive the. elevator for a predetermined 
distance J: Upon the return- stroke -of- the feed 
conveyor the table and.clutch idle .as- they are 
moved ina rearwardly directionbFLa coiled spring 
 30 230 which is connected to the chain 226 -andthe 
elevator frame -2 |,0., Accordingly/the elevator 
giron-an intermittent.motionwhich corresponds 
to the feed stroke of,the feed tube conveyor., A 
series of cups 20S mounted,onthe chain2 2 more 
35 into the:path of the ash, ,advanced by. the ash 
conveyor plate  72 andcarry the ash :out -to the 
diseharge tube 2 and.receiver 26. 
With the construction out]ined above, if will 
be-seen that ll of thestoker parts are.,mounted 
,40  on. frames which rest on the ïfloor.level - of.the 
furnace. The coke bin conveyor may bead- 
justed, to angular positions to permit differerit 
locations of the-coke bin with: reference  the 
furnace. The ash elevator may.be-mo.unted:on 
45 either iside of the coke -feed tube; Twóash re- 
ceivers 26 are positioned on»the-floor at the side 
of the ash conveyor. An .empty receiwer . thus 
may be readily placedunder«the,tube.24 when 
one :container bas been filled., 
50 The movement of Zhecoke,to-thefurnace.grate 
and the removaLof-ash and clinker from the.ash- 
.Pif are ,carried out by fia-reciprocating plates. 
Such a conveyor has ,a,distinct advantage over 
screw conveyors.or continuousty  operating belts 
55 ,hecause .,such conveyors-do, not"become- clogged 
with .the different kinds ,of.:material,being,con- 
veyed. 
The hydraulic drive-is positive and.quiet and 
still will automaticallychange the:stroke,or:re- 
60 .verse itself if-the driving,parts-.become cloged. 
The, preferred fore .of the invention having 
been thus described-what is claimedas new- 
1. A«stoker for supplyingffuelto andremoving 
asbfrom aheating.,furnaceomprising: anannu- 
65 ,lar/upstanding" foraminous ,. grte : arranged for 
passage,, of ash -therethrough and- adpted ,fo. fit 
within the flrebox:: of ,a- furnace,n ça stationary 
-position,, a  fuel feed - tube with a: discharge çpor- 
tion:mounted at the central-.portion-'of and below 
70 the :grate to' deliver fuel. up;through:.the grate 
centrally thereof- from  below, the grate/ a fuel 
conveyor pusher .withinthefuel:feed.tube -toffeed 
fuel f2rough the food-, tube 'for .deliwery:to :the 
grate,,- an 'annular ctinker .-breaker mounted.:or 
75. oscillation, below :the grate, and.extending insiàe 
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9 
the lower peripheral portion of the grate in posi- 
tion fo engage clinker in the bottom of a fuel 
bed in the grate, means for operating the fuel 
conveyor pusher, an oscillatable driving member 
connected with the clinker breaker, and means to 
oscillate the driving member fo impart an oscil- 
lating motion thereto to oscillate the annular 
clinker breaker. 
2. The combination delïned in claire 1, and in 
which the annular upstanding grate is supported 
on the fuel feed tube and is inclined uPwardly 
and outwardly.  
3. The combination defined in claire 1 and in 
which the annular clinker breaker is mounted 
within and under the bottom of the annular 
upstanding grate with teeth on the upper face 
of the annular clinker breaker fo break and dis- 
charge ash clinker from the bottom peripheral 
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10 
surface of the grate when the breaker is oscil- 
lated. 
CHESTEI E. SHAFFER. 
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